This study investigates how investments in painted arts compare to those in stocks in terms of riskreturn trade off using Sharpe and Treynor ratios and Markowitz efficient frontiers. A large database was analysed consisting of more than 10500 auction prices of Belgian painted art over the period . Hedonic art returns are influenced by auction location and auction house, current of art, painters' reputation, medium, signature and painting size. Surrealism and luminism were the most popular currents of art (in monetary terms), while expressionism and symbolism gained (financial) esteem. This study concludes that art investments underperform equity market investments due to high riskiness, transaction costs, capital gains, resale rights, and insurance premia. In addition, the Markowitz efficient frontier shows limited diversification potential for art. Acknowledgements : We thank a.o. Victor Ginshburgh, W. Goetzman, Foort Hamelinck, Uli Hege, Marc Goergen, Colin Mayer, Simon Hough. Rafel Crespi, and Joe McCahery for their recommendations and suggestions. We are most grateful to Mr. Hislop of Art Sales Index ltd. for allowing us to use his Art Quest database containing a large set of auction data. The paper has benefited from his help and encouragement, and from the advice from the participants of the finance seminar at the Universities of Oxford, Tilburg and Ghent. The usual disclaimer applies.
Over the period 1970 to 1997, the market of auctioned art has grown exponentially from $150 million to over $1.8 billion with a sharp peak in 1989 both in terms of auction prices and supply of art. Two countries dominate the international art markets: the US and the UK with respectively 44% and 29% of the total auction turnover of paintings. The supply and turnover of Belgian art (since 1850) closely followed the international trends with average auction prices of $5,000 in 1970, $30,000 in 1989 and about $20,000 in 1997.
There is conflicting evidence about the profitability of art investments. Baumol (1986) investigated the return of art over 4 centuries concludes that the average annual real return on art is a mere 0.55%, substantially below the long term government bond return (of 2%). These findings are confirmed by Frey and Pommerehne (1989) who find a real return of 1.5% for a larger sample over the period . However, Chanel, Gerard-Varet and Ginsburgh (1991) and Buelens and Ginsburgh (1993) , amend these findings and conclude, using Baumol's database, that the low return is caused by inferior returns on the English art schools and by depressions in the art market (like the war periods). Dutch painting schools for example, yield an annual real return of 13.7%.
For a large dataset of prices over the period 1961-1991, Docclo, de la Barre and Ginsburgh (1994) find an annual nominal return of 12% which is caused by substantial price increases in the eighties attributable to speculative trading of art dealers (the market subsequently collapsed with a decrease of 47%). Several studies investigate the relation between stock and art markets and conclude that booms in stock markets create booms in art markets but never vice versa (see e.g. Goetzman (1993), Chanel (1995) , Chanel, Gerard-Varet and Ginsburgh (1991) ). This paper compares art return calculation via naïve indices with that via the hedonic regression and contributes to the economics of art-literature by adopting different risk-return evaluation methods from portfolio theory (Sharpe and Treynor ratios, Markowitz efficient frontiers). Section 2 explains the selection procedure of schools and painters and discusses the data sources. Section 3 compares the hedonic return methodology with some naïve art indices. While section 4 details nominal returns on art, section 5 investigates whether art returns are an inflation hedge and compares the art investment to alternative investments in financial securities, taking investment risk and transaction costs into account. Section 6 concludes.
Data sources and selection procedure.
For each current of art, the most representative painters were selected (see appendix 1). Several leading art history books on art (Palmer (1994), Robert-Jones (1969) , Stubbe (1953) and Vanbeselare (1976) ) were consulted as well as the catalogues issued by the Museum for Fine Art Ghent (1997) and the Museum for Modern Art Ostend (1997) at the occasion of large overview exhibitions of the period 1850s-1950s. The selected painters' oeuvre was to be discussed extensively in at least three of the art history books and considered of international artistic (historical) relevance. As a result, 74 representative artists over 12 currents of art were withheld. Inflation and short term interest rates are from the IMF statistical database, while value-weighted stock market indices (S&P500, World index, European index, country indices) are drawn from the Global Financial Data-database.
Art return calculation : methodology.
One of the differences between paintings, by e.g. Magritte, and financial assets is the fact that Magritte's paintings are neither identical nor interchangeable. Usually, auctioned paintings are not frequently returning to the auction market because high transaction costs discourage frequent 5 trading and reduce sales liquidity of works of art. As our dataset only contains a small number of repeat sales over the period 1970-97, we resort to return calculation based on naïve indices and on a hedonic price model. This section briefly reviews the methodologies and their (dis)advantages.
a. Naïve art indices based on mean and median prices and on a basket of art.
By current of art and for Belgian art in general, yearly price indices are constructed using the averaged and median auction prices. These indices assume that the distribution of quality of the paintings is relatively stable over time. The index based on median prices is less influenced by outliers and thin trading. A third naïve method of return calculation is similar to a Consumer Price Index. A basket of representative paintings is selected and the price of constituting paintings which are not sold in the subsequent period are periodically re-evaluated by experts. 3 An alternative to this method consists of replacing the originally selected canvasses of the basket which are not auctioned year after year, by close substitutes (see also Fase and van Tol (1994)). A painting of the same artist and of the same quality and size is preferred as a substitute. Obviously, subjectivity in determining substitutes is the Achilles' heel of this method, although the ex ante selection of substitutes can alleviate this problem.
b. The hedonic price regression.
The hedonic method was pioneered by Court who rejected in 1938 the US Bureau of Labor Statistics' conjecture that the car index for the GM brands had increased (by 45%). With this technique Court eliminated that part of the price increase which was due to quality improvements. It was shown that -making abstraction of quality price increases -the real car price had actually substantially decreased (by 55%) (see e.g. Griliches (1971) ). Similarly, we use the hedonic regression method to strip observable 'qualities' from the paintings to retain an index reflecting the price of a 'standard' painting of Belgian art and of the different currents of art. Thus, we subtract from the auction price the implicit prices (α i ) attached to specific artistic characteristics, like the current of art or painter, the presence of a signature, the country of auction location or reputation of auction house and the painting's size (see also Chanel, Gerard-Varet and Ginsburgh (1994)) or Gerard-Valet (1995)).
For every current of art, the following OLS model is estimated:
with ln p kt = the natural logarithm of the price of painting k sold in year t
x ikt = characteristic i of painting k at time t,
Objective characteristics of the paintings included in equation (1) An art basket consisting of 17 paintings drawn randomly, from the oeuvre of 17 painters who are representative for the currents of art. 5 If some of the 17 paintings were not sold the following year, paintings with a size similar to the original paintings (by painter) were chosen so as to obtain a more homogenous index. If more candidate paintings were available, a random selection was performed.
This method gives a buy-and-hold return of 8.6% for the period 1980-1997, which is close to the rate of return of 9.0%, obtained via the geometric return calculation using the average price of all oil paintings. Signature and size. Table 2 shows that the presence of signature on the paintings is financially rewarded by a higher auction price. It may be that the probability that the authenticity of a signed painting is questioned, is smaller. 7 The paintings' size (height, width and surface) was also included. Table 2 reveals that the wider (for all paintings, oils and water colours) and the higher (water colours only) the paintings, the higher the auction price is. However, the negative surface variable indicates that the price does not grow linearly with width or height (see also Mertens and Ginsburgh 1994). There is clearly an optimal size for a painting since private collectors refrain from purchasing museum-size paintings. Including a dummy variable for the technique (oil, water colours or etching) in the all paintings-model confirms that a premium is paid for oil paintings. An analysis using a hedonic regression by current of art (not shown), shows that a standardised expressionist oil painting is priced 20% higher than a water colours painting. Symbolist, surrealist, luminist, pointillist oil paintings all receive substantial premiums compared to the average water colours of the respective currents of art; the mark-ups amount to respectively 80%, 97%, 123% and 127%. Expectedly, both oil paintings and water colours receive a price premium with regard to etchings.
INSERT ABOUT HERE TABLE 2
Relative importance of currents of art and of painter's reputation.
A second set of independent variables in the global regression consists of dummy variables capturing the 12 different currents of art -from realism to surrealism -and is a compact alternative for the inclusion of dummy variables for the 71 painters. These dummy variables are used to calculate a hedonic index with 'Other' (paintings by Ensor, Evenpoel, Vaes and Opsomer) chosen as benchmark. Table 3 shows that especially Ensor's and Evenpoel's paintings have obtained high auction prices on the international art markets: the hedonic price level of their oil paintings is only surpassed by that of luminism, pointillism and, especially surrealism which has an index of almost 4.5 times the benchmark. The art market seems to discount realism and impressionism as well as the more abstract currents of art, like constructivism, abstractism and fauvism, which lag behind with indices below 67.
INSERT ABOUT HERE TABLE 3
In an expanded regression (appendix 2), the current of art-dummies are replaced by the 71 painters.
Taking De Weert as benchmark (index=100) The relative importance of auction houses and location.
Pesando (1993) studied auction prices of etchings, which are in fact almost identical products as usually several prints are made of one copper of stone engraving, and showed that transaction costs limit the possibility of arbitrage between the international etchings markets of London and NY. Table 7 shows that art is not a good inflation hedge as the correlations between the naïve and hedonic returns on art (taken as all paintings, oil paintings, water colours, and the different schools) and conditional inflation (innovations in CPI) are low and statistically indistinguishable from zero.
INSERT ABOUT HERE Consequently, adding art investments to a portfolio of financial assets (like equity and bonds) may have some benefits in reducing total portfolio risk.
INSERT ABOUT HERE FIGURE 4
The volatility of equity index returns is less than 21% which is consistently lower than the volatility of naïve art indices over the period 1970-97 and similar (in case of the European index) or lower than the hedonic volatilities (table 8) . The Sharpe ratios, the returns in excess of the riskfree rate by unit of total risk, show that the stock market presents a superior return-risk trade off in comparison with art investments. All hedonic Sharpe ratios are lower than those of the equity indices with the exception of the Sharpe ratio of a group of painters including Ensor and Evenpoel.
INSERT ABOUT HERE TABLE 8 The Treynor ratio (excess return by unit of systematic risk) might be a better benchmark because it is a fair assumption that investors in art do not uniquely invest in art but rather consider the diversification potential of art. Therefore, the systematic risk, β, is calculated for the Belgian art portfolio and for portfolios of specific currents of art with regard to value weighted World, European and US stock market indices: ) (
Specific currents of art like impressionism and luminism are strongly negatively correlated to market returns and have large negative betas (-3.7 and -2.9 w.r.t. the world stock index). Expressionism has a beta of 0.8, whereas the correlation of the other art paradigms to the market index are close to zero.
Adding art to the set of investment opportunities may shift the Markowitz efficient frontier of equity investments upwards if the low correlation of art with equity lowers total portfolio riskiness.
The dotted line in Figure 5 shows the efficient frontier for the investor with an investment universe consisting of equity indices of the main world stock markets (S&P500, FTSA, DAX, CAC, Nikkei,…) and no short selling is allowed. 9 When the investment universe is broadened with portfolios of impressionsist, luminist, pointillist, surrealist, expressionist, symbolist and other (Ensor et al.) art, the efficient frontier shifts upward but not in a parallel way. Only the upper part of the line moves upward (and hence favourably), but this signifies that only those investors willing to incur a substantial amount of risk (more than 45%) may benefit from art as an investment alternative. The investor desiring to limit his risk to range to 20-30% only holds a well diversified equity portfolio and avoids art investments.
INSERT ABOUT HERE FIGURE 5
From this analysis, we must conclude that art investments are -in a mean-variance frameworkdefeated by equity investments. Furthermore, the advantages of adding art to a diversified portfolio of financial assets are small. It should be noted that the market indices used above only capture capital gains, which means that equity returns need to be adjusted upwards by the dividend yield, further reducing the relative financial attractiveness of art. The verdict against investing in art is even stronger in the next section where transaction costs, VAT and resale duties are discussed.
c. Transaction costs and art taxation.
The art returns presented above need to be substantially adjusted downwards as art transactions induce additional costs. First, whereas stock transactions for an individual investor amount to around 1-1.5% (brokerage fees and, in some countries, local stock exchange taxes) for domestic shares and to around (maximally) 2.5% for shares traded in foreign stock exchanges, art transaction costs amount to more than 25%. The art buyer typically pays 15% of the auction price, while the seller pays 10-12%. 10 Consequently, if the painting is sold after one year, it should earn a return of at least than 25% merely to recuperate the transaction costs. Still, in the mean time, increasing competition among auction houses is driving commissions down especially for the oeuvre of famous artists as media attention resulting from the prestige of famous works of art is invaluable to an auction house. Second, resale rights are due, which vary from country to country. 11 Third, VAT on the commission to the auction house has to be paid. 12 A fourth factor reducing the financial attractiveness of art is the yearly insurance premium against damage or theft which typically is at 0.5% of the estimated value. All these costs combined with the fact that the art market for paintings is less liquid (auctions take place in the spring or autumn and are usually organised around a specific current of art or theme), lead to a significant reduction in the annualised art return.
Consequently, the risk-return trade-off for art is worse than the one presented in table 8. Therefore, one must conclude that the uninformed individual's decision to invest in a diversified art portfolio is predominantly motivated by non-monetary reasons.
Conclusion.
Both on the art and stock markets, transactions can lead to mind-boggling returns. This is usually due to either speculative luck or superior private information. This study has investigated whether diversified investments in visual arts -more specifically in the niche art market of Belgian currents of art from realism to surrealism (1850s-1950s) -can lead to returns which could be competitive in comparison to equity returns. In this study, a large database, consisting of more than 10500 art sales prices from auction houses from all over the world for the period 1970-1997 was compiled and analysed.
In setting the art price, technique or medium plays an important role: oil paintings yielded higher prices and returns than water colours or etchings. A signature on a canvas is rewarded with a premium. Although larger paintings received higher prices, there is a clear limit to size as the market for museum size paintings is smaller. In internationally renown auction houses, like
Christie's and Sotheby's, the highest auction prices were hammered. Surrealism and luminism were the most popular currents of art, while expressionism and symbolism gained esteem over the period 1970-97.
As there are relatively few repeat sales, the problem of return calculation was solved by calculating a hedonic art index. The latter was calculated by correcting auction prices with the implicit prices of the painting technique, current of art, auction location, and physical paintings' characteristics. We find that risk adjusted buy-and-hold art returns generally underperform stock market returns.
However, when considering the risk-return trade-off, the Sharpe ratios of art investments were below those of the equity market. The Markowitz efficient frontier shifts upwards when including art to the investment opportunity set, but only for high levels of risk, suggesting that the diversification potential of art is limited.
Finally, there are substantial drawbacks to art investment compared to investments in financial securities. Not only is the art market less liquid, but art returns are further reduced by the high transaction costs, which can amount to more than 25% of the transaction price. In addition, VAT as well as resale rights are due and a yearly insurance premium further adds to the total cost picture.
Incorporating all these additional costs and considering the riskiness and the poor diversification potential makes an art investment risk a poor alternative to equity investments. All in all, only if the uninformed art lover believes that owning a thing of beauty is joy forever, the non-monetary value of an art investment will compensate for the lack of monetary compensation. 
